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Abstract
In July, 1989, when 11 units of newly constructed, affordable housing were offered for
sale in Boston's South End, 500 people applied for those units. 299 were qualified buyers. This
example illustrates the level of demand for reasonably priced housing that exists in Boston. A study
by Kenneth Leventhal & Company gives some insight into why this demand is so great: in 1988,
the average price of a home in Boston was $196,600 which required a household income of
$50,467. Only 30 percent of Boston area households could afford the average priced home.
However, the average wage paid in the city of Boston in 1988 was approximately $28,000. In other
words, the average wage earner cannot afford the average yearly cost.
In the never-ending quest to produce housing at an affordable cost, many strategies have
been employed to compensate builders for their costs. This thesis looks for ways to control costs
by comparing hard and soft construction costs of four residential developments in the city with four
developments in the suburbs. It presents construction cost data broken down by trade in order to
further isolate differences existing between urban and suburban projects. It then analyzes the
reasons behind those differences in order to determine whether the differences are site specific or
whether they offer some general cost saving that might be applied to future projects.
The study concludes that physical characteristics of a site such as subsurface conditions are
a major contributor to the cost difference between urban and suburban projects. It indicates that
manufactured housing does not provide hard cost savings over conventionally framed structures. It
also shows that diseconomies of scale may exist in labor intensive activities and that they may
outweigh any benefits gained through lower suburban wage rates.
Thesis Supervisor: James McKellar
Professor, Department of Architecture
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CHAPTER 1 - INTRODUCTION
In many metropolitan areas the costs of owning a home have increased faster than incomes
making homeownership a fading dream. In William Apgar's report, The State of the Nation's
Housing, he claimed that:
"the after-tax cost of buying a typical starter home in 1987 was $7,449, or 32.4 percent
of the annual income of potential first-time buyers in the 24 to 29 age group This is 50
percent higher than the share of income going to pay for a typical starter home in the
early 1980s."
In 1987, the annual after-tax cost of owning the typical starter home in the Northeast was $10,233
while the average income of a household aged 25 to 29 was $29,600 (Journal of Light
Construction, p. 24). The household had to pay 34.6 percent of their income to own that home.
Boston's red hot real estate market of the mid-1980s intensified the problem. The
difficulties families were having buying homes made housing affordability an important political
issue as well as a potential economic liability to the area. As housing prices climbed out of reach,
Boston's desireability as a place to live and work diminished. David Nyhan, a columnist for the
Boston Globe, summed up the popular perception by saying, "The basic problem is not enough
affordable housing for working people" (Boston Gobe, May 21, 1989). This lack of affordable
housing aggravated the problem of homelessness. As fewer people were able to afford the move up
the housing ladder, the pressure on the supply at the low end of the housing scale increased.
Hard Costs, Soft Costs, Land Costs, Profit and Overhead
This study explores opportunities to save costs which would allow a builder to erect a house
more cheaply than he has done in the past. Typically, project costs are broken into four major
components: hard costs, soft costs, land costs, and profit and overhead. The largest of the four
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components in terms of dollars spent are the hard costs, which represent the costs of material and
labor that are directly associated with erecting a housing unit's structure.
Second in amount of expenditure, particularly in urban developments, are the soft costs
which include all of the less tangible expenses that arise in the process of development. Into this
category fall all the professional fees such as the architect's fee, legal fees, site surveys, and
marketing work. Also included here are the cost of any studies that may be required prior to project
approval, permit costs, and project management costs. The costs associated with financing the
project are in this group as well.
The third major component of project cost is the price of the land or lot and the costs
incurred in getting the site ready for the builder. It is typically assumed that the cost of land is of
greater importance to an urban project than to a suburban one because the cost of land in a city is
considered to be much more expensive. The unit used for measurement of a parcel area reinforces
this assumption: an urban lot is typically sized in terms of square feet, while suburban lots are
usually referred to in portions or number of acres. Land is the component that most often has been
subsidized in the projects covered by this study.
Finally there is the profit and overhead component. This shows what the developer and the
builder charge to keep their operations running, the overhead, and what they have made over and
above their costs.
This thesis focusses on the first two components: hard costs and soft costs. The wide
variation in the land cost component and the reluctance of developers/builders to reveal their profit
and overhead numbers makes these numbers difficult to use in a comparative study.
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Methodology
This study compared construction costs of similar projects in urban and suburban locations
in order to identify differences in cost of the various items that go into the building of a residential
unit that may be accounted for by location. Working from the assumption that it is cheaper to build
in the suburbs than in the city, the goal of the study was to identify where those savings existed and
to see whether or not the differences were site specific. If the reasons for the cost savings could be
generalized, additional cost control strategies might be devised. At minimum, the study sought to
reconfirm presently held assumptions and further focus current cost control efforts.
Data collection focussed on projects that were as similar as possible in unit type (low rise
townhouse) and method of construction (wood frame). This was done to reduce the number of
variables that could make one project cheaper to build than another. Incorporated in every design
were low-rise structures with pitched roofs, staggered facades, clapboard siding, and some brick.
These were projects that could conceivably be acceptable, from a design point of view, to any
community in Massachusetts.
The most common unit type was an attached townhouse. However, there was a three story
apartment house (Atwood Acres, Townsend). All of the projects were low-rise, wood-frame
construction. Three of the four urban sites used manufactured housing. That meant that major
components of those three structures were built in a factory and then were brought onto the site for
final assembly. Because of this variety of unit size, it was necessary to compare the projects on a
cost per square foot basis rather than on cost per unit basis.
The data for the four urban projects and one suburban project came from individual
developers. The construction cost data for the other three suburban projects came from the files of
the Massachusetts Housing Finance Agency, a state agency that provided funding for construction.
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In an attempt to get as up-to-date a picture as possible and to avoid having to inflate costs form older
projects, all of the projects studied were under construction in 1988.
The cost data for each project is presented as it was received from the developer in the
Appendix along with a brief description of the project. Since each developer broke out the project
costs somewhat differently and in varing degrees of detail, the data had to consolidated for the
purpose of comparison. The individual project summaries have been marked to show how the
consolidation was done.
Benefits of a Comparative Study
There are two ways a builder can improve on previous performance: 1) the builder can
engage in continuous research and experimentation with new materials, techniques, and designs.
Unfortunately, this is very expensive, and few customers are willing to risk untested technology; or
2) he can compare current projects and seek out where savings have occurred and try to incorporate
these cost saving measures into their way of doing things. As Abraham Lincoln put it,"learn from
the mistakes of others. You don't live long enough to make them all yourself."
Although this study is looking for cost controlling measures which are crucial to providing
affordable housing, the conclusions should be applicable to all market segments. Admittedly,
keeping costs down is more pressing at the lower end of the housing market, but it is not
exclusively a low-end matter. Cost savings are of interest to builders and buyers at all levels.
Residential construction is a very competitive business and as construction activity slows -
residential building permits are down 20 percent in Massachusetts and 31 percent in Boston as of
May 1989 (Boston Globe)- controlling costs and finding cost savings becomes a matter of
competitive survival. Any additional savings that a builder can identify on a project could make the
difference between a winning and losing bid. With profit margins and overhead running around 10
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percent of project cost, according to Ron Frazier, executive director of the Builders Assocition of
Greater Boston, there is not much room for errors.
Limitation of Study
There are several limitations of this cost comparison which make pipointing causes for cost
differences imprecise. The most important limitation is caused by differences in the projects
designs. No two projects are identical. While an effort was made to keep this factor to a minimum
by selecting projects as similar as possible in construction and unit type, there will always be some
site specific factor caused by a project's design in every cost item.
A second limitation arises from the fact that each developer looks at his costs slightly
differently. Although most of the data was sufficiently detailed so that each cost item could not
include too many additional charges, there is always the possiblilty for differing interpretations of
what constitutes what activity. For example, what one developer would call a landscaping cost,
another might call a site cost. The process of consolidation rendered some of these differences
irrelevant particularly if the costs were within one of the four major cost components. However,
the example describes a difference in interpretation that would move a cost from one major cost
component to another. That kind of difference may not be adjusted by the author's consolidation.
This is a problem particularly for the projects where the data available was not very detailed.
A third limitation lies in fact that two of projects, Heritage Common and Atwood Acres,
were not completed by the time this study was written. Consequently, some of their costs reflect
proforma numbers instead of true costs.
Lastly, on a project that is contracted out, the project costs may not show the true cost of
accomplishing a task. Once a bid has been accepted by the developer/builder, the subcontractor is
bound to it. If he is unable to do the work at the bid price, he may have to take a loss. Similarly, if
- 9 -
he completes the work at a lower than expected cost, he is still entitled to the full bid amount.
Therefore the item costs may not represent the true cost of doing the work. Nevertheless, they do
represent what had to be paid to get the work done and therefore represent the cost of the project.
Influence of Labor Cost
An important factor creating cost differences due to location is the cost of labor. In urban
locations, wages are presumed to be higher because of the influence of unions. However, the
Boston wage rates extend well beyond the city limits. In the project areas presented here, union
rates varied by small amounts.
Union Wage Rates - January, 1989
(dollars per hour)
Trade Boston Fall River Lawrence Worcester
Common Building Laborer 20.10 19.13 19.13 19.13
Carpenter 26.69 21.98 23.56 23.56
Electrician 27.69 21.50 22.29 25.47
Plumber 28.90 22.96 27.47 21.08
Roofer 26.66 26.66 26.66 26.66
Source: R. S. Means Labor Cost Data
Projects that have some form of governmental assistance are required to pay workers at the
union rate or what is known as the "prevailing rate" if there is no union in a particular location. The
"prevailing rate" is set by the State Department of Labor and closely approximates the union rates.
Unfortunately, there is no published table of "prevailing rates" by trade and location. A project is
submitted to the Department of Labor via the municipality; the Department determines what the labor
costs will be; then it sends the estimates back to the builder through the municipality.
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The problem of determining the cost of labor on a project is made even more difficult
because of the way a builder records his costs. Typically, the builder breaks a project into work
items to be done by different trades. Each trade item is then bid on by subcontractors specializing in
that trade. Again, a subcontractor pays union or "prevailing" rates on government assisted projects.
Usually included in a subcontractor's bid is the cost of labor, the cost of materials, and his overhead
and profit. However, the bid is not necessarily broken out into these three categories. All the
builder needs is the total cost for accomplishing that particular item. Consequently, a builder can
seldom precisely identify total labor costs of a particular project. The data for the 8 projects
presented here was received in the trade item format and thus, that method of recording construction
costs is used throughout this study.
It is difficult to determine exactly how much of the cost differences from location to location
can be accounted for by differences in labor rates. Assuming the cost of materials does not vary
much within an area as small as eastern Massachusetts, then comparing trade costs of projects that
are as similar in method of construction, unit type, and finish should give some indication of the
effect of labor rate differences.
Chapter 2 presents the individual profiles of the eight projectst examined by the study and a
table compaing the individual costs items. Chapter 3 anlayzes cost differences between projects for
essential items. Chapter 4 presents the author's conclusions about the eight projects and
recommends possible areas for costs savings.
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CHAPTER 2 - PROJECT DATA
In order to examine cost differences due to location, this thesis analyzed eight housing
projects--four in the city of Boston and four in the Boston suburbs (see map in Appendix). This
chapter presents a summary of each project and comparative costs data; analysis of the data can be
found in Chapter 3. The projects statistics are summarized in Table 1.
TABLE 1
Fra
Hard Cost* 4
Soft Cost*
Land Cost* 1
Profit + O.V.*
TOTAL
PROJECT 10
--------------- URBAN-------------
nklin Bradford Boston Back of Hill
7.59 57.26 53.92 59.03
26.52 21.16 12.61 12.99
5.58 14.88 14.90 .23**
15.82 8.91 12.41 3.75**
6.21 102.23 93.84 76.01**
R
----------- SUBURBAN-----------
iverview Brookside Heritage Atwood
42.70 47.29 59.06 54.45
18.08 17.53 13.42 5.35
15.57 23.10 4.89** 8.48
8.51 8.74 5.81** 5.82
84.87 96.67 83.49** 74.09**
*All costs are per square foot
** Data not available or not complete
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Project Summaries
The following summaries present a snapshot of each of the projects in the study . General
characteristics are shown in Table 2.
TABLE 2
------------------ URBAN-----------------
Franklin Bradford Boston Back of Hill
Number of units 19 24 15 18
Ave. unit size 1194 1335 1158 967
Construction stick manu manu manu
Type of unit T T t T
Distance to Boston 0 0 0 0
------------ SUBURBAN------------
Riverview Brookside Heritage Atwood
91 168 140 50
1235 1306 1186 710
stick stick stick stick
T T T a
30 20 26 40
stick: conventional wood frame
manu: manufactured housing
T: townhouse
t: triple-decker house
a: apartment
Data was obtained either from the individual project developer or the MHFA which provided
the funding for three of the suburban projects. Information about land costs and profit was not
available in all cases since this often considered proprietary information by the development
community. In order to compare the data, some consolidation was required. Detailed costs
- 13 -
summaries for each project are included in the Appendix, noting where data consolidation was
undertaken.
Franklin Homes, Dorchester
This private development is located in the city of Boston. The development is comprised of
nineteen townhouses available for sale. The average unit size was 1194 sqare feet with three
bedrooms and one and a half baths. The units were built on a 38,500 square foot site. They used
conventional "stick" building methods. Hard costs totalled $47.59 per square foot; soft costs:
$26.52; land cost: $16.29; and profit + overhead: $15.81. The total project cost for this
development was $106.22.
Bradford Estates, Dorchester
Also located in the Boston neighborhhood of Dorchester, Bradford Estates was developed
in 1987 by Taylor Properties. The project consists of 24 units for sale; modular construction was
used, as the developer was convinced that this would provide cost effective construction and
increased quality control. The 24 two-and-a-half story townhouses were built on a 42,000 square
foot site. Hard costs came to $57.26 per square foot, soft costs to $21.16, land cost to $14.88, and
profit + overhead to $8.91. The cost to develop the project came to $102.23 per square foot.
Boston Modular Homes, Dorchester
The developer/builder of this project, Boston Modular Homes, was the builder of the
Franklin Homes project outlined above. This project consisted of 5 triple deckers each on its own
lot with the individual units for sale. Given the considerable experience of the developer in modular
construction, the developer was able to take advantage of time savings offered by this construction
method. Hard costs were $53.92; soft costs were $12.61; land costs were $14.90; profit +
overhead were $12.41. The cost of the project came to $93.84 per square foot. The profit margin
was a healthy 8.44%.
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Back of the Hill, Mission Hill
Community Builders began this project in 1985 in the Mission Hill section of Boston. This
project consisted of 18 rowhouses on 64,000 square feet. Manufactured housing was used above
ground. The units were combined in a number of duplexes, triplexes, and one sevenplex. All units
featured full basements and front porches. Six of the eighteen units were 2 bedroom/i bath units of
approximately 800 square feet plus a basement. The remaining twelve units were three
bedroom/1 1/2 bath units of 1050 square feet plus basement. Hard costs ran to $59.03 per square
foot, and soft costs were $12.99. Data was unavailable for the other two main cost components
making the total project cost figure unobtainable.
Riverview Meadows, Raynham
The Riverview Meadows project was developed by the Rverview Meadows L.P., Inc. in
Raynham, approximately 30 miles southwest of Boston. As a rental project, Riverview Meadows
was initiated in 1986. This project consisted of ninety-one townhouses averaging 1,235 square feet
per unit. Hard costs totalled $42.70 per square foot; soft costs were $18.08; land costs were
$15.57; and profit + overhead were $8.51. The project cost, $84.86 per square foot, was the
lowest total in this study. Profit to the builder came to 4.23 percent. The units were conventionally
framed. The project was financed by the Massachusetts Housing Finance Agency (MIHFA).
Brookside Estates, Andover
Brookside Estates was developed as a luxury planned community with extensive services in
the prestigious community of Andover located approximately 20 miles north of Boston. This
project consisted of 168 rental units averaging 1,306 square feet per unit. Hard costs were $47.30
per square foot, soft costs were $17.52, land costs were $23.10, and profit + overhead were
$8.74. The project totalled $96.66, the most expensive of the suburban group. The builder's profit
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was $3.55 per square foot which accounted for 3.68 percent of the total project cost. This was also
finaced by the MHFA.
Heritage Common, Lawrence
Located in the old mill town of Lawrence, 26 miles north of Boston, Heritage Common is
another MHFA-funded project. This subsidized co-op housing project was begun in 1986.
Construction is ongoing at the date of this thesis, therefore some costs were taken from developer
projections. Heritage Common consists of 140 rental units averaging 1,186 square feet per unit.
Hard costs were $59.06, soft costs were $13.42; land costs were $5.18 profit + overhead were
$5.81. The total cost was $83.47 per square foot. The builder's profit is estimated by the MHFA
to be 1.55 percent on this project.
Atwood Acres, Townsend
Atwood Acres is located in a rural setting forty miles northwest of Boston. Community
Builders, a non-profit housing agency, developed this elderly housing project consisting of 50 units
in one three-story building. Units varied in size from 404 square feet to 517 square feet. The units
were studios with bath (12) or single bedroom with bath (38). The structure was conventional
wood frame. Hard costs were $54.45. Complete soft cost and land cost data were unavailable at
the time of writing.
Comparative Cost Data
The projects can be compared on the basis of detailed cost information. Table 3 presents
comparative hard cost, soft cost, land costs, and profit and overhead data for each project. Analysis
will be provided in Chapter 3.
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TABLE 3
Consolidated Construction Costs
(per Square Foot)
Urban Developments Suburban Developments
Foundation
Manufactured
On-site constr
Finish carpen
Plumbing
Electrical
HVAC
Interior finish
Appliances
Landscaping
Franklin
Homes
5.73
unit n/a
uction 12.67
try 8.63
4.12
5.72
0.00
es 5.51
0.93
4.28
subtotal 47.59
Hard Cost
Bradford
Estates
13.86
23.94
5.74
7.09
1.42
1.14
0.00
2.77
0.00
1.30
57.26
Boston
Modular
3.60
39.82
4.12
2.46
1.51
1.01
0.00
0.38
0.00
1.02
53.92
Back of
the Hill
13.79
34.31
6.09
0.76
1.81
1.41
0.00
0.00
0.00
0.86
59.03
Riverview
Meadows
2.27
n/a,
15.92
2.52
4.48
4.17
3.18
8.16
1.23
0.77
42.70
Brookside
Estates
2.32
n/a,
17.93
2.66
4.95
4.08
4.76
8.35
1.74
0.51
47.30
Heritage
Common
4.66
n/a.
22.38
5.13
4.21
5.55
4.56
10.84
1.03
0.70
59.06
Atwood
Acres
2.99
n/a
13.96
6.62
5.00
6.68
3.58
13.31
1.04
1.27
54.45
TABLE 3 continued
Franklin
Homes
Soft Cost
Land Cost
Construction loan int.
Real estate taxes
Architect fee
Legal fee
Surveys + permits
Financing fees
Marketing
State fees
General conditions
Insurance
4.52
0.03
2.77
4.30
2.56
2.08
6.76
0.40
2.22
0.88
subtotal 26.52
Land 5.83
Site improvement 5.08
Site utilities 5.38
Subsidy 0.00
subtotal 16.29
Profit + Overhead
Builder overhead
Builder profit
Developer overhead
Developer profit
subtot
Total Project Cost
n/a - not applicable
* - data not available
1.82
-5.91
8.71
11.19
al 15.81
106.22
Bradford
Estates
4.72
0.04
2.90
1.61
1.45
2.34
1.17
0.94
5.65
0.34
21.16
0.00
*
*
14.88
14.88
1.13
5.31
2.47
8.91
102.23
Boston
Modular
2.59
0.12
0.58
0.43
1.46
0.32
2.01
0.00
3.96
1.14
12.61
0.00
1.19
1.33
12.38
14.90
*
4.49
7.92
12.41
93.84
Back of
the Hill-
4.11
0.22
0.60
2.09
1.03
1.21
0.21
0.49
2.42
0.61
12.99
0.00
*
0.23
*
0.23
*
*
3.75
*
3.75
76.01
Riverview
Meadows
3.93
0.07
1.60
0.80
3.74
2.29
0.83
0.08
4.47
0.27
18.08
6.76
6.50
2.31
0.00
15.57
1.20
3.59
3.72
*
8.51
84.87
Brookside
Estates
5.36
0.18
2.20
1.03
0.39
2.55
0.77
0.09
4.59
0.36
17.52
11.09
8.31
3.70
0.00
23.10
1.21
3.55
3.98
*
8.74
96.66
Heritage
Common
3.30
0.00
2.39
0.39
0.36
1.87
0.00
0.00
4.75
0.36
13.42
0.00
4.10
1.08
*
5.18
1.29
1.29
3.23
*
5.81
83.49
Atwood
Acres
*
*
*
*
*
*
*
*
5.35
*
5.35
0.00
4.77
3.71
*
8.48
1.35
4.47
*
*
5.82
74.10
Explanation of Cost items
Hard Costs
Foundations: Within this item are all the costs associated with getting a foundation in place and
ready for above ground construction. This includes the excavation, dampproofing, perimeter
drainage, form work, concrete, and backfilling.
On-site carpentry: This item contains all the costs involved in providing a weather tight shell. It
includes the cost of the actual framing as well as roofing , door and window costs, insulation, and
metal work (other than HVAC ducting).
Finish carpentry: This item includes all finish work including installation of cabinets.
Plumbing: Besides rough plumbing, this item includes the heating equipment which is not part of a
development-wide central system. It also includes the cost of plumbing fixtures - sinks, toilets,
tubs, and showers.
Electrical: This includes rough wiring as well as light fixtures.
HVAC: This stands for heating, ventilating, and air conditioning. This indicates that there is some
kind of central system installed.
Interior Finishes: This item includes the cost of drywall, carpet, paint, wood flooring, resilient
flooring, and other decorating costs.
Appliances: This is the cost of stoves, refrigerators, washers and dryers.
Landscaping: This covers the cost of post-construction clean-up, lawns, plantings, and any exterior
decorative work such as rail fences.
Soft Cost
Constuction Loan Interest: This is the interest paid on the construction loan only.
Real Estate Taxes: These are taxes paid on the assessed value of the project.
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Architect Fee: This is the fee paid for the design services as well as the architect's on-site
inspections, if any.
Legal Fee: This is the cost of work done by lawyers.
Surveys and Permits: This item includes every cost relating to studies and surveys made of a site.
Testing of all kinds and the cost of any consultants needed to compile information to comply with
regulations and obtain permits were also part of this cost item.
Financing Fees: This item covers loan points, loan application fees, and loan processing fees.
Marketing: This includes the cost of any promotional material, salary and/or incentives for a
salesperson.
State Fees: These represent additional charges imposed on projects. For the urban projects this
was a fee levied on condominiums.
General Conditions: This includes project management costs, salaries, security, and other general
management costs.
Insurance: This is the cost of coverage for materials and structure against fire, theft, and vandalism.
- 20 -
CHAPTER 3 - ANALYSIS
The following sections present an analysis of the differences in hard and soft cost items of
the eight projects. The analysis refers to the data presented in Table 3. While the aggregate costs
run higher on urban projects, there are no across-the-board savings in any one cost item. The
surburban sites were easier to build on resulting in costs savings. The suburban sites were larger
allowing more room to build and flexibility of design. Typically, the surburban sites were vacant,
so clearing was minimized.
Hard Costs
---------------------------------------------------------------
Chart 1
Hard Costs per Square Foot
60.00 $59.03 $59.06 54.45-
50.00 -_475 - .0 $73
40.00
30.00-
20.00
10.00 .
0.00-
Franklin Bmdford Boston Back of Riv'view Brookside Heritage Atwood
Homes Estates Modular the Hill Meadows Estates Common Acres
Urban Suburban
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Chart 1 compares the total hard costs from project to project. The urban structures cost
marginally more to erect than the suburban projects. The range on the urban sites was $47.59 to
$59.03. The range in the suburbs was from $42.70 to $59.06.
This difference can be accounted for in two ways. First is the higher cost of labor in the
city. One developer was quick to point out that urban labor was most often union labor. To her
this translated into additional project cost. However, the large suburban projects in this study
which were largely funded by the MHFA were required to pay the "prevailing wage" in each
location, a wage which is determined by the State Dept. of Labor. The prevailing wage in a
particular location does not necessarily match the market wage which local contractors would
usually pay for work in their area.
This suggests that labor costs may be driven by the size of the project rather than by its
location. Since the large residential projects usually have state funding, the builder or developer is
forced to pay a higher wage rate. There are three categories of wage scales: 1) non-union non-
prevailing, 2) non-union prevailing, and 3) union wage. The last two are usually fairly close. A
contractor sees his greatest savings when he can use non-union labor and pay the wage set by the
local market.
This wage differential is part of the appeal of manufactured housing. Theoretically, if much
of a unit's construction can happen in a nonunion factory, then the amount of high cost labor is
reduced. Only the on-site assembly of the unit will be done at the prevailing or union rate.
However, the data on hard cost did not indicate any substantial saving in using
manufactured housing over conventional on-site construction. In fact, the urban project with the
lowest hard cost was the project that did not use manufactured housing. Driving up the hard cost of
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building with manufactured housing are the much higher transport costs associated with getting the
assembled materials to the site and the cost of the crane that is needed to assist the assembly crews.
These hard costs match the numbers of other projects in the Northeast. A development in
Bedminster, New Jersey, 39 miles from Manhattan, built units ranging from 690 to 1018 square
feet for $54 per square foot. In Fishkill, New York, 55 miles from Manhattan, it cost a builder $48
per square foot to build 1009 to 1490 square foot townhouses. On the West Coast where the
climate is milder, hard costs seem to run a little lower. For example, a project in Laguna Niguel,
California, had costs of $42 per square foot for 760 to 1104 square foot townhouses. However, a
milder climate can't account for the very low $25 per square foot cost reported by a development in
Houston.
To summarize hard costs:
- Foundations: costs were higher on urban sites due to cramped conditions and poor site quality.
- On-Site Carpentry: the smallest projects had the lowest cost. This suggested that productivity
dropped as crews got bigger.
- Finish Carpentry: cost related to amount of detail required by the design. Rental units had lower
costs than units intended for sale because finish quality would affect marketability.
- Plumbing: cost was consistent across projects. There was no noticeable location benefit.
- Electrical: variation between projects was due to fixture differences, not location.
- Interior Finishes: the variability in finishes such as the number of paint colors used or the amount
of tile installed made comparison from project to project inconclusive.
- Appliances: those projects that offered them had very similar costs, with the suburban projects'
costs running higher than the urban project's. This seemed to be another example of a
diseconomy of scale.
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- Landscaping: since this was seen as an optional item, expenditure on this item was kept low.
Variation across projects was attributed to the increased landscaping needed on for sale units as
opposed to rental units. It is seen as a cost effective way to enhance saleability.
- Manufactured housing versus conventional on-site construction: these projects indicated that a
conventionally framed structure was cheaper to put up. While the project with the lowest hard
cost was in the suburbs, there was no across-the-board advantage due to location.
The following section elaborates on the above summary:
Foundations: The highest foundation costs were for the urban projects where remaining building
sites were usually of poor quality. Factors contributing to higher cost were difficult access around a
site due to neighboring buildings, subsurface conditions such as ledge (Bradford Estates), and site
drainage problems (Back of the Hill). The range for urban projects was $3.60 per square foot to
$13.86 per square foot indicating that high foundation costs are not necessarily part of every urban
project, but if there are site problems, the foundation cost can skyrocket. This suggests that careful
surveys of subsurface conditions are crucial to prevent serious cost overruns. Site problems also
account for the reason why land is sometimes available at no cost. So much work must be done to
make a site useable that the only way a municipality can get the infill work done is to give the land
away.
Three of the suburban projects had foundation costs that ranged from $2.27 to $2.99 per
square foot. Heritage Common in Lawrence had a relatively high cost for a suburban project:
$4.66. While the other three projects were either on the outskirts of their respective towns or on
fairly large sites, the Lawrence project, Heritage Common, was on an infill site that had previously
been built on. Although there was no demolition work necessary, debris from previous
construction slowed the foundation work.
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On-Site Carpentry: Because three of the four urban projects used manufactured units, direct
comparison with conventionally framed structures is not possible at this stage. The manufactured
units incorporated portions of most of the hard cost items within the base unit cost. Nevertheless,
the projects that were conventionally framed were compared. Surprisingly, the cheapest structure
was erected on the urban site (Franklin Homes). This also happened to be the smallest of the
projects in terms of number of units. This indicates that economies of scale do not operate in this
cost area. Keeping productivity high on large building sites appears to be a problem. In fact, the
ranking of the conventionally framed projects by number of units exactly matched their ranking by
framing cost: as the number of units increased so did the cost per square foot for framing. Again,
the Lawrence project was an exception. While it was the second largest project in terms of number
of units it had the highest framing cost.
It is also important to note that the manufactured projects did incur some on-site framing
costs. While this cost was small compared to the other conventionally framed projects, it still
represented a sizeable percentage of total project cost. This additional on-site framing cost is often
overlooked or underestimated when manufactured housing is presented as a cost saver.
Finish carpentry: This item was more pertinent to the conventionally framed projects than to the
manfactured houses. However, one of the two projects showing the highest cost for this item was
manufactured, Bradford Estates. This relatively high cost reflected additional details that were
added on-site such as dormers and bay windows. This increased cost compared to the other
manufactured projects was offset by a reduced base unit cost. In other words, less was
incorporated in the unit at the factory and more was added on the site.
Comparing the other projects to the Franklin Homes' finish cost reflects the level of project
detail. As mentioned in the project profile, Franklin Homes incorporated some additional finish
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work as an aid to marketing the units. The suburban projects were built as rental units and so were
not finished out to the same level of detail.
Looking at the suburban projects as a group, Atwood Acres was the most expensive. This
was partly due to the additional details needed since this was built for elderly residents such as
elevators. More importantly though, was the effect of the smaller unit sizes: 710 square feet was
the average. In other words, a similar amount of work was needed to finish a 700 square foot box
as a 1000 square foot box, but the cost was spread over a smaller area driving up the cost per
square foot.
Plumbing: The wide range of plumbing costs can be accounted for by the type of construction.
The projects using manufactured units had much lower costs, approximately $1.20, than did the
conventionally framed projects, approximatedly $4.50. The difference can be found in the price of
the manufactured unit. The lower plumbing cost in the manufactured units reflects the small amount
of work that is needed to tie in the units' factory-installed plumbing to the sites' utilities. The
consistency of cost for each type of construction reflects the cost of the no frills bathroom
consisting of a molded tub/shower, a toilet, and a sink. It also reflects the standardization of
plumbing installation fostered by the building code.
Electrical: There is more variation in electrical costs due to the wide range of fixtures that can be
installed. Again, the lower figures shown on the manufactured units are due to the factory
installation of the rough wiring, likely by semi-skilled, non-union labor.
HVAC: The suburban projects broke out the HVAC fron the heating and plumbing while the urban
projects did not. Those that had no specific HVAC line item usually included the heating system in
the plmbing cost or electrical cost depending on heating system used. However, to get an accurate
comparison of utility costs for the conventionally framed projects the site utility cost also had to be
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added in. As with many of the costs, what one builder considered a hard cost, another considered
to be part of a land cost.
The range of utility costs was $14.14 at Riverview Meadows to $17.49 at Brookside
Estates. Both projects were suburban. Accounting for almost $2 of that difference was a central air
conditioning installation in the Brookside Estates project.
Interior Finishes: These costs ranged widely across projects and locations. As expected, the
manufactured units showed the lowest costs. Again, much of this work was done off-site and is
part of the base unit's price.
Among the conventionally framed projects, the cost figures indicated that there were no
benefits to finishing out larger projects rather than small. Unfortunately, the data did not reveal
whether it is the labor costs that go up or whether it is the material costs that go up. Although
many materials can be purchased at volume discounts, additional costs are incurred when a builder
has to take delivery of a large order. If the material is not going to be used immediately, handling
costs go up as it is moved around. Storage and security costs also increase.
Appliances: These costs were fairly consistent across projects. Of the projects that included this
item, the cheapest cost was on the urban project, Franklin Homes. The suburban projects all had
higher costs per square foot again suggesting diseconomies of scale. The three manufactured
housing projects did not offer appliances in an effort to keep their selling prices down.
Landscaping: As with interior finishes, this was a highly variable item. The Franklin Homes
project spent a considerable amount here as a marketing strategy. The other projects kept
expenditures on this item low.
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Soft Costs
Chart 2
Soft Costs per Square Foot
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Chart 2 compares the total soft cost from project to project. There was significant variation
between the soft cost component of the urban and suburban sites and within the urban category.
The urban projects had soft costs ranging from $12.61 to $26.52 while the suburban range was
only $13.42 to $18.08. Both the highest and lowest soft costs were associated with urban projects.
The cost item in this component that has received the most publicity is the cost of permits
and surveys (these have been combined because they are the items most affected by the approval
process). This cost was considerably higher in the urban projects, running around $1.50 to $2.40
per square foot. In the suburban projects, this item ran less than $ .40 per square foot. It is
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important to note that the Raynham project had to absorb $3.74 per square foot in permit and survey
costs, the highest in the study. This may serve as a reminder that while suburban projects typically
have fewer hurdles to overcome, they are by no means exempt from the cost of an extended
approval process. The range of cost indicated that when a project ran into resistance either from
regulatory bodies or groups of concerned citizens, this cost could become significant.
Another point to note is the percentage of total project cost represented by permit and survey
cost. While it accounted for 4.4% of the cost of the Raynham project, it was typically less than 1%
for the other suburban projects and less than 2.5% for the urban sites. Other more significant items
included the cost of financing the construction and the catch-all category of general conditions
which includes most of the project management costs.
As a percentage of total project cost, construction loan interest was a remarkably consistent
4 percent to 5 percent but ranged quite broadly on a per square foot basis, approximately $2.60 to
$4.70 for the urban projects and $3.30 to $5.36 for the suburban sites. This item should show the
advantage of the manufactured housing due to the supposedly shortened construction period. While
the project with the lowest construction interest cost used manufactured housing so did the most
expensive.
A last major item is the category called general conditions. Again the range on a square foot
basis was quite broad: $2.22 to $5.65. While this item reflected the cost of managing a project, too
many other costs were included this item. Therefore, its value as a measure of the efficiency of one
project's management over another was obscured.
Constuction Loan Interest: Since there was no other cost included in this item, it reflected the
developer's ability to get a competitive interest rate and the timing of the project relative to prevailing
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interest rate levels. The range of this cost item, $2.59 to $5.36 per square foot, indicated the variety
of financing options that were applied to a project.
The range of this cost also reflected the length of the construction period. The longer the
project took to complete, the higher the cost. The proponents of manufactured housing claim that
the speed with which the factory built structure can be completed offers savings to the builder by
reducing his construction cost. However, the figures did not reveal any particular benefit to
developing in the city or outside, or to using one construction method over another, or to building
rental units instead of units for sale.
Real Estate Taxes: This is a very small cost component. The range across project types and
locations is broad: $0 to $.22
Architect Fee: The two lowest figures relate to the manufactured housing projects: Boston Modular
Homes and Back of the Hill. However, the design fees were included in the base unit price. In the
case of the Bradford Estates project, a prototype design had to be prepared for the manufacturer.
This accounted for the separate fee.
The cost of this item to the other projects suggested that there may have been some
economies of scale here. Since most of the units within each project were permutations of a few
standard units, there was little additional work needed after those standard units had been designed.
This was particularly true with low rise structures such as townhouses. There were no structural
changes similar to those which occur with high rise construction.
Legal Fee: This was a highly variable cost ranging from $.39 to $4.30 per square foot. The
variability was due to project-specific problems. For example, the Franklin Homes developer had a
dispute with his first contractor. As a group, the suburban had marginally lower legal fees. It is
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impossible to tell whether this is due to lower hourly rates of suburban attorneys or to fewer
complications in the developments due to location.
Surveys and Permits: The costs ranged from $.36 to $3.74 per square foot with both extremes
occurring in the suburbs. While the figures indicated that more money was spent on these items in
the normal course of a development in an urban location, suburban sites were not immune to
sizeable charges.
Financing Fees: This item covered loan points, loan application fees, and loan processing fees.
There was no particular advantage to either location or product type. The costs ranged from$.32 to
$2.55 with most of the projects around the $2 plus level.
Marketing: The suburban projects were lower than the urban because they were rental. For sale
affordable units had problems qualifying buyers due to the income restrictions imposed by many of
the low cost lending programs. These buyers came from a narrow income range: they had to earn
enough to make the payments and come up with the 5 percent cash downpayment, but couldn't
exceed certain income levels. Consequently, the pool of buyers was much smaller than the pool of
renters.
State Fees: For the urban projects, these were fees levied by the State of Massachusetts on
condominium projects. The suburban projects paid a different fee because they were rental.
Heritage Common paid no fee because the project is still under construction.
General Conditions: Every builder had his own list of additional costs that fit no other category .
While there was considerable variation in this category in the urban projects, $2.22 to $5.65, the
suburban costs were quite consistent. This consistency was probably due to the fact that the three
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projects were funded by the same source, the MHFA. Consequently, the types of expenses
included in this category would have been the same for the three projects.
Insurance: The fact that a project is outside of Boston clearly appeals to insurance companies.
However, this is another cost which is very small.
Land Cost
The primary reason for differences in project cost among locations is the price of land. A
square foot of residential property in Boston is much costlier than a square foot of residential
property in Raynham (located 30 miles south of Boston). Recognizing this, a variety of federal,
state, and local programs have helped municipalities give away land or sell it at a very low cost to
the developer or builder. In return for these benefits, developers and builders usually are obliged to
pass the cost savings on to the buyer or tenant. While there is always a cost to the land, these
programs shift that cost away from the specific buyer to taxpayers as a group.
In several of the cases examined in this study, the project cost summaries have a land cost of
zero due to the donation of the land to the developer. Because of this, these cases do not present the
true cost of a housing unit. Since the focus of this study is on hard and soft construction costs, no
attempts were made to place a value on the instances where there was no-cost land. In some cases,
if the value of the donated land was known, it was reflected in order to give the reader a more
accurate picture of the true cost of the entire project. However, this was not available in every case.
So while total project costs are not complete in every case, the summaries accurately show what it
cost the builder to prepare the site, erect the structure, and sell it, excluding land costs.
Profit and Overhead
According to the numbers in this component, building affordable housing is not a highly
profitable business. The exception is Franklin Homes which had almost 15 percent of its cost in
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this component. The developer did quite well: his profit accounted for 10 percent of the total cost of
the project and his overhead was another 8 percent. However, the contractor actually suffered a
loss of $130,000 in completing his part of the work.
For the most part, this component was the smallest of the four major cost components,
usually running under 10 percent. This figure is so low that either most builders and developers of
affordable housing are altruistic or, more likely, they have covered their overhead by taking a fee,
usually a percentage, on each item. Consequently, the hard cost and soft cost components may be
carrying some amounts that would more properly be called overhead.
Unfortunately, a builder's or developer's tendency to obscure his actual return or income
from a project fuels the general perception that he is padding the costs and is, in fact, making a huge
profit. Current revelations of corruption at HUD in Washington, D.C., have made these
professions even more contemptible and suspect. Builders and developers always face a public
relations challenge in convincing a town's population that everyone benfits from affordable
housing. To accomplish his project, the developer often has to bend over backward to demonstrate
that there are greater benefits to doing a project than the money he will make off the work. To get a
project approved, a developer may indeed shave his return very thinly. This necessity could also
account for the very low profit and overhead figures in the data.
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CHAPTER 4 - CONCLUSION
The difference between the average hard cost of the urban projects, $54.44, and the
suburban projects, $50.88, was $4.22. This suggested that a saving of 8 percent could be achieved
by building in a suburban location. If the same comparison was made for soft costs, there was a
difference of $1.98 between the averages of the projects in the two locations. The combined hard
and soft cost saving of the average suburban project over the average urban project was $6.74 or 10
percent.
The item by item breakdown of these costs did not identify any consistently cheaper item in
the suburban developments other than the foundation work. Other cost differences such as finish
carpentry involved enough of a design variation to obscure any locational cost benefit that this labor
intensive activity might have shown. Not having the materials and labor breakdown for these items
made it impossible to determine how much the higher labor cost of urban workers contributed to
that 10 percent premium.
Reducing the cost of labor has been a more difficult problem to solve. One solution has
been to use modular units or manufactured housing. Proponents claim that it is cheaper to build
housing on a production line and then assemble these components at the site than it is to build
everything on the site. Not only can a unit be completed faster, thereby saving on labor, but the
components can be built by less-skilled workers in non-union locations. Advocates of
manufactured housing also claim that quality control is enhanced. A controlled working
envionrment and production line methods provide a consistency and precision that is difficult to
match with conventional construction methods. Reduced on-site construction time also results in
fewer security problems and losses due to theft. Three of the four urban projects examined here
used manufactured units for these reasons.
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However, there were no hard cost savings achieved by these projects. There do appear to
be some savings in soft costs but not enough to make this method of construction a preferable way
to erect a structure. Builder experience with assembly of manufactured components is crucial in
order to take advantage of the savings offered by speedier completion time.
The consistency of the cost of land among the urban projects, ranging from $14.88 to
$16.29, and the relatively small percentage of total project cost, 15 percent to 16 percent, that this
component represents indicates that Boston has done a good job mitigating the impact land prices
have on the residential project. The suburban range is wider, $15 to $23, and the percentage of
total project cost is higher, 18 percent to 24 percent. This suggests that greater savings could be
achieved in the suburban locations.
These savings would come with a higher development density on the suburban sites. This
would most likely be untenable by local residents. Increased building density is one of the aspects
of a project that arouses the stiffest opposition particularly on an emotional level. A suburb's
"character" is changed when buildings are allowed to go up close together.
Providing land at no cost to a builder does not necessarily mean the final product will be
cheap. As shown by several projects, poor subsurface conditions required expensive remedies that
added significant amounts to the final cost of those projects.
Lastly, bigger does not necessarily mean cheaper. Productivity goes down as project size
goes up. Since much of construction is labor intensive, savings achieved by volume purchasing of
materials can be used up in higher labor costs.
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APPENDIX - PROJECT COST DATA
The following pages present the data on each project as it was received from the
developer/builder. In order to compare the item costs from project to project, some consolidation of
data was necessary. The key explains how costs were combined into the cost items shown in Table
3 (page 17 and 18).
Consolidation Key
Hard Cost:
f Foundation
manu Manufactured unit
o.c. On-site construction
f.c. Finish Carpentry
p Plumbing
e Electrical
hvac HVAC
i.f. Interior finishes
a Appliances
1 Landscaping
Soft Cost:
c.l.i. Construction loan interest
r.e.t. Real estate taxes
a.f. Architect fee
l.f. Legal fee
s + p Surveys + permits
f.f. Financing fees
m Marketing
s.f. State fees
g.cond. General conditions
Land Cost:
land Land cost
s.i. Site improvement
s.u. Site utilities
sub Subsidy
Profit + Overhead
b.o.h. Builder overhead
b.p. Builder profit
d.o.h. Developer overhead
d.p. Developer profit
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Franklin Homes, Dorchester
Construction Start Date: March, 1988
# of Units: 19
Sq. Ft./ Unit: 1,194
Project SqFt. 22,680
Item Cost
Hard Cost
Framing 127,845
Trusses 22,000
Sheathing 20,000
Roofing 18,500
Exterior Carpentry 20,500
Siding + Exterior paint 22,000
Windows + Doors 35,000
Finish Flooring 15,000
Rough Plumbing 45,000
Finish Plumbing 45,000
Rough Electrical 63,540
Finish Electrical 17,460
Insulation 12,000
Drywall 63,000
Interior Stairs 60,000
Interior Doors + Trim 34,000
Interior Paint + Finish 35,800
Cabinetry 35,000
Specialties 24,000
Sheds 7,640
Changes 10,000
Appliances 21,138
Alarm Prewiring 2,550
Siding + Trim 17,768
Basement Windows 1,870
Light Fixtures 14,254
Carpet 17,184
Resilient Flooring 6,519
Bathroom Fixtures 3,708
Decorating 2,263
Foundation Excavation/Back 39,000
Reinforced Concrete Founda 72,000
Cellar Slabs 19,000
Exterior Grading/ Paving 17,500
Clean up 12500
Conduit Wiring 25240
Boston Edison 468
Site Lighting 5922
Fencing 12,810
Entrance Gate 20,600
Landscaping 33,816
Cost per
Sq. Ft.
5.64
0.97
0.88
0.82
0.90
0.97
1.54
0.66
1.98
1.98
2.80
0.77
0.53
2.78
2.65
1.50
1.58
1.54
1.06
0.34
0.44
0.93
0.11
0.78
0.08
0.63
0.76
0.29
0.16
0.10
1.72
3.17
0.84
0.77
0.55
1.11
0.02
0.26
0.56
0.91
1.49
1,079,395 47.59
Percent of
Total Cost
44.80%
consolidation
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,
5.31%
0.91%
0.83%
0.77%
0.85%
0.91%
1.45%
0.62%
1.87%
1.87%
2.64%
0.72%
0.50%
2.62%
2.49%
1.41%
1.49%
1.45%
1.00%
0.32%
0.42%
0.88%
0.11%
0.74%
0.08%
0.59%
0.71%
0.27%
0.15%
0.09%
1.62%
2.99%
0.79%
0.73%
0.52%
1.05%
0.02%
0.25%
0.53%
0.86%
1.40%
o.c.
o.c.
o.c.
o.c.
o.c.
o.c.
o.c.
f.c.
p
p
e
e
o.c.
i.f.
f.c.
f.c.
i.f.
f.c.
f.c.
o.c.
f.c.
a
e
f.c.
o.c.
e
i.f.
i.f.
p
i.f.
f
f
f
1
1
e
e
e
1
1
1
,
Cost per
Sq. Ft.Item Cost
Soft Cost
Tregor
Real Estate Taxes
Architect fee
Engineering/testing
Consultants
Legal
Accounting
Appraisal
Permits
Bank Inspections
Fannie Mae
Preconstruction Points
Construction loan - points
Construction loan - int.
Closing Cost
Brochures
Marketing (@5.25%)
General Conditions
Insurance
Site Security
Administrative Misc.
Security
Construction Management
Land Cost
Mobilization /Engineering
Clearing and Grubbing
Debris and Stump Removal
General Site Excavation
Water System
Sewer System
Drain System
Electrical Conduit
Ledge Allowance
Land
Interest Land
Profit + Overhead
Contractor Overhead
Contractor Loss
Developer salary
Developer Overhead
Developer Profit
9,000
700
62,725
33,531
6,115
97,438
8,973
750
13,666
4,000
3,600
5,260
21,500
102,537
7,614
26,857
126,478
8,252
20,018
15,000
13,178
1,560
12,568
20,000
8,000
8,000
20,000
43,500
31,500
35,000
12,000
59,500
115,800
$16,270
41,300
-134,048
140,000
57,685
253,878
0.40
0.03
2.77
1.48
0.27
4.30
0.40
0.03
0.60
0.18
0.16
0.23
0.95
4.52
0.34
1.18
5.58
0.36
0.88
0.66
0.58
0.07
0.55
601,320 26.51
0.88
0.35
0.35
0.88
1.92
1.39
1.54
0.53
2.62
5.11
0.72
369,570
358,815
Percent of
Total Cost
24.96%
0.83%
0.33%
0.33%
0.83%
1.81%
1.31%
1.45%
0.50%
2.47%
4.81%
0.68%
16.29 15.34%
1.82 1.71%
-5.91 -5.56%
6.17 5.81%
2.54 2.39%
11.19 10.54%
15.82 14.89%
consolidation
Total Project Cost 2,409,100 106.22 100.00%
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0.37%
0.03%
2.60%
1.39%
0.25%
4.04%
0.37%
0.03%
0.57%
0.17%
0.15%
0.22%
0.89%
4.26%
0.32%
1.11%
5.25%
0.34%
0.83%
0.62%
0.55%
0.06%
0.52%
s.f.
r.e.t.
a.f.
s + p
s + p
l.f.
f.f.
s + p
s + p
s + p
f.f.
f.f.
f.f.
f.f.
m
g.cond.
i
g.cond.
g.cond.
g.cond.
g.cond.
s.i.
s.i.
s.i.
s.i.
s.u.
s.u.
s.u.
s.u.
s.i.
land
land
b.o.h.
b.p.
d.o.h.
d.o.h.
d.p.
Bradford Estates, Dorchester
Construction Start Date: August, 1987
# of Units: 24
Sq. Ft.! Unit: 1,335
Project Sq. F 32,040
Cost per
Sq. Ft.Item Cost
Hard Cost
Fence
Excavation
Concrete
Waterproofing
Rubbish removal
Landscaping
Crane
Transport
Manufactured unit
Unit credit
Discount
Dormer
Disposal
Dormer window
2xlOs
Seperation wall
Bay window
Phone jack
T.V. jack
Front steps
Doors
Clapboard
Rear porch
Sills
Sill sealer
Carpenter
Electrical
Plumbing
Heating
Carpet
Kneewall overhang
Basement bedroom mate
Gutters
7,200
312,000
120,000
12,000
9,600
22,500
12,000
28,800
835,824
-48,000
-61,536
13,200
2,520
5,400
12,648
5,520
27,120
1,344
1,344
10,080
9,600
50,400
20,040
2,400
1,200
170,000
34,000
36,000
9,600
12,000
76,800
76,800
6,720
0.22
9.74
3.75
0.37
0.30
0.70
0.37
0.90
26.09
-1.50
-1.92
0.41
0.08
0.17
0.39
0.17
0.85
0.04
0.04
0.31
0.30
1.57
0.63
0.07
0.04
5.31
1.06
1.12
0.30
0.37
2.40
2.40
0.21
1,835,124 57.28
Percent of
Total Cost |
0.22%
9.53%
3.66%
0.37%
0.29%
0.69%
0.37%
0.88%
25.52%
-1.47%
-1.88%
0.40%
0.08%
0.16%
0.39%
0.17%
0.83%
0.04%
0.04%
0.31%
0.29%
1.54%
0.61%
0.07%
0.04%
5.19%
1.04%
1.10%
0.29%
0.37%
2.34%
2.34%
0.21%
56.03%
consolidation
1
f
f
f
1
1
manu
manu
manu
manu
manu
o.c.
1
o.c.
o.c.
o.c.
o.c.
e
e
o.c.
o.c.
f.c.
o.c.
o.c.
o.c.
f.c.
e
p
p
i.f.
o.c.
i.f.
f.c.
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Bradford Estates, Dorchester
Cost per
Sq. Ft.Item Cost
Soft Cost
Architect
Engineering fee
Real estate tax
Insurance
Legal fee
Acct./cost certificaton
Title + recording fee
Appraisal
Inspection enginer
Security
Design services
Surveyor
Construction loan - int.
Construction loan - poin-
Lender fee
Credit correction
Program processing fee
In house marketing
Sales fee
Construction manager
Devel't administration
Builder's liability
Sales tax
Land Cost
Land
Subsidy
Profit + Overhead
Overhead
Developer's profit
Contractor's profit
88,084
37,800
1,300
11,200
51,589
4,000
5,975
2,000
2,000
26,120
4,800
4,800
151,087
40,000
24,000
3,842
3,200
13,325
24,000
35,000
92,353
27,760
24,000
476,667
170,000
78,998
36,309
2.75
1.18
0.04
0.35
1.61
0.12
0.19
0.06
0.06
0.82
0.15
0.15
4.72
1.25
0.75
0.12
0.10
0.42
0.75
1.09
2.88
0.87
0.75
678,235
476,668
Percent of
Total Cost
2.69%
1.15%
0.04%
0.34%
1.58%
0.12%
0.18%
0.06%
0.06%
0.80%
0.15%
0.15%
4.61%
1.22%
0.73%
0.12%
0.10%
0.41%
0.73%
1.07%
2.82%
0.85%
0.73%
21.17 20.71%
0.00 0.00%
14.88 14.55%
14.88 14.55%
5.31 5.19%
2.47 2.41%
1.13 1.11%
285,307 8.90 8.71%
Total Project Cost 3,275,334 102.23 100.00%
-41-
consolidation
a.f.
s + p
r.e.t.
i
1.f.
f.f.
s.f.
s + p
s + p
g.cond.
a.f.
s + p
c.l.i.
f.f.
f.f.
f.f.
f.f.
m
m
g.cond.
g.cond.
g.cond.
s.f.
sub
d.o.h.
d.p.
b.p.
Boston Modular Homes, Dorchester
Construction Start Date: November 1,1988
# of Units: 15
Sq. Ft./ Unit: 1,158
Project Sq. F 17,370
Hard Cost
Excavation
Perimeter drain
Concrete
Waterproofing
Landscape
Paving
Manufactured unit
Transportation
Crane
Setting crew
Aerial lift
Exterior carp
Interior carp
Carpet
Paint
Electrical
Plumbing
Extra carpentry
F/I - rear stair
Item Cost
15,000
2,650
42,500
2,500
7,500
10,200
658,995
18,000
10,150
2,500
2,060
71,500
9,425
1,000
5,500
17,500
26,250
12,385
21,000
Cost per
Sq. Ft.
0.86
0.15
2.45
0.14
0.43
0.59
37.94
1.04
0.58
0.14
0.12
4.12
0.54
0.06
0.32
1.01
1.51
0.71
1.21
936,615 53.92
Percent of
Total Cost |
0.92%
0.16%
2.61%
0.15%
0.46%
0.63%
40.43%
1.10%
0.62%
0.15%
0.13%
4.39%
0.58%
0.06%
0.34%
1.07%
1.61%
0.76%
1.29%
57.46%
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Boston Modular Homes, Dorchester
Soft Cost
Architect fee
Building permits/fees
Engineering + survey
Real estate tax
Legal fee
Title insururance
Mortgage recording fee
Construction loan - poi
Construction loan - int
Marketing salary
Incentive payment
General conditions
Project management
Insurance
Security
Land Cost
Land
Extra elec trench
Site utilities
Extra ledge
Extra j channel
Subsidy
City donation
Profit + Overhead
Developer overhead
Profit
Item Cost
10,000
10,500
15,000
2,000
7,500
1,000
500
5,000
45,000
20,000
15,000
50,000
15,000
18,750
3,750
2,400
20,725
18,950
1,750
150,000
65,000
78,000
137,559
Total Project Cost
Cost per
Sq. Ft.
219,000
0.58
0.60
0.86
0.12
0.43
0.06
0.03
0.29
2.59
1.15
0.86
2.88
0.86
1.08
0.221
12.61
0.00
0.14
1.19
1.09
0.10
8.64
3.74
258,826 14.90
215,559
1,630,000
4.49
7.92
12.41
Percent of
Total Cost |
0.61%
0.64%
0.92%
0.12%
0.46%
0.06%
0.03%
0.31%
2.76%
1.23%
0.92%
3.07%
0.92%
1.15%
0.23%
13.44%
0.00%
0.15%
1.27%
1.16%
0.11%
9.20%
3.99%
15.88%
4.79%
8.44%
13.22%
consolidation
a.f.
s + p
s + p
r.e.t.
1.f.
i
f.f.
f.f.
c.l.i.
m
m
g.cond.
g.cond.
i
g.cond.
land
s.u.
s.u.
s.i.
s.i.
sub
sub
d.o.h.
d.p.
93.84 100.00%
-43 -
,
,
Back of the Hill, Mission Hill
Project Start Date:
# of Units:
Sq. Ft./ Unit:
Project Sq. F
Nov. 1, 1985
18
967
17,400
Cost per
Sq. Ft.Item Cost
Hard Cost
Foundations
Carpentry
Electrical
Plumbing
Asbestos
Sump pumps
Manufactured unit
Cleaning
Misc, punchlist
Landscaping
Gutters + downspouts
Soft Cost
Permits
Concrete tests
Constuction mgt.
Architect
Engineer
Legal fees
Security + telephone
Insurance
Taxes
Mkting - OKM
Mkting - Misc.
Survey
Tregor
Condo fees
Accountant
MHFA application
Boston 5 originator fee
Boston 5 Interest
CDFC interest
GBCD-CT interest
238,745
106,037
24,499
31,415
1,950
1,226
597,048
1,130
3,011
12,000
10,180
4,730
7,093
23,365
10,492
300
36,317
16,815
10,658
3,774
1,247
2,364
5,789
8,500
1,913
3,000
8,880
9,300
68,219
2,259
996
13.72
6.09
1.41
1.81
0.11
0.07
34.31
0.06
0.17
0.69
0.59
1,027,241 59.04
0.27
0.41
1.34
0.60
0.02
2.09
0.97
0.61
0.22
0.07
0.14
0.33
0.49
0.11
0.17
0.51
0.53
3.92
0.13
0.06
226,011 12.99
Percent of
Total Cost
18.05%
8.02%
1.85%
2.38%
0.15%
0.09%
45.14%
0.09%
0.23%
0.91%
0.77%
77.67%
0.36%
0.54%
1.77%
0.79%
0.02%
2.75%
1.27%
0.81%
0.29%
0.09%
0.18%
0.44%
0.64%
0.14%
0.23%
0.67%
0.70%
5.16%
0.17%
0.08%
17.09%
consolidation
f
o.c.
e
p
1
f
manu.
1
f.c.
1
f.c.
s + p
s + p
g.cond.
a.f.
s + p
l.f.
g.cond.
i
r.e.t.
m
m
s + p
s.f.
g.cond.
f.f.
f.f.
f.f.
c.l.i.
c.l.i.
c.l.i.
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Back of the Hill, Mission Hill
Land Cost
Boston Edison
Boston Water + Sewer
Land
Profit + Overhead
Developer fee
Condo reserve fund
Project initiation (Hal)
Project mgt - GBCD
Item Cost
4,014
12
0
6,503
10,100
2,800
45,912
Cost per
Sq. Ft.
0.23
0.00
0.00
4,026 0.23
0.37
0.58
0.16
2.64
65,315
Percent of
Total Cost
0.30%
0.00%
0.00%
0.30%
0.49%
0.76%
0.21%
3.47%
4.94%
consolidation
s.u.
s.u.
d.o.h.
d.o.h.
d.o.h.
d.o.h.
Total Project Cost 1,322,593 76.01 100.00%
- 45 -
3.751
Riverview Meadows, Raynham
Construction ongoing: July, 1989
# of Units: 91
Sq. Ft./ Unit: 1,235
Project Sq. F 112,431
Cost per
Sq. Ft.Item Cost
Hard Cost
Concrete
Masonry
Metals
Rough Carpentry
Finish Carpentry
Waterproofing
Insulation
Roofing
Sheet Metal
Doors
Windows
Glass
Drywall
Tile Work
Acoustical
Wood Flooring
Resilient Flooring
Paint +Decorating
Specialties
Special Equipment
Cabinets
Appliances
Blinds + Shades
Carpet
Special Construction
Elevators
Plumbing + Hot Water
Heat + Ventilation
Air Conditioning
Electrical
Lawns + Plantings
249,128
63,965
1,370,287
109,751
6,060
86,858
28,953
11,446
150,824
75,412
515,763
22,893
40,399
133,317
51,846
121,871
138,704
6,060
199,223
65,840
503,643
278,081
15,920
469,304
86,858,
2.22
0.00
0.57
12.19
0.98
0.05
0.77
0.26
0.10
1.34
0.67
0.00
4.59
0.20
0.00
0.00
0.36
1.19
0.46
0.00
1.08
1.23
0.05
1.77
0.59
0.00
4.48
2.47
0.14
4.17
0.77
4,802,406 42.71
Percent of
Total CoA consolidation
2.61%
0.00%
0.67%
14.36%
1.15%
0.06%
0.91%
0.30%
0.12%
1.58%
0.79%
0.00%
5.41%
0.24%
0.00%
0.00%
0.42%
1.40%
0.54%
0.00%
1.28%
1.45%
0.06%
2.09%
0.69%
0.00%
5.28%
2.91%
0.17%
4.92%
0.91%
50.33%
f
hvac
o.c.
f.c.
f
o.c.
o.c.
o.c.
o.c.
o.c.
i.f.
i.f.
i.f.
i.f.
f.c.
f.c.
a
i.f.
i.f.
o.c.
p
hvac
hvac
e
1
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Riverview Meadows, Raynham
Soft Cost
Construction Loan Int.
Real Estate Taxes
Insurance
MHFA Site Inspection Fee
MHFA Application Fee
MHFA Financing Fee
Legal Fees
Title + Recording Expenses
Organization + Accounting
Rent-up + Marketing Expenses
OAS Fee
Surveys + Permits
Bond Premium
General Conditions
Architect's Fee - Design
Architect's Fee - Inspection
Land Cost
Earth Work
Site Utilities
Site Improvement
Roads + Walks
Land
Profit + Overhead
Builder's Overhead
Builder's Profit
Developer's Overhead
Item Cost
441,305
8,000
30,000
47,709
19,083
190,834
90,000
15,000
18,000
93,500
9,542
420,000
67,000
402,645
150,000
30,000.
567,609
259,614
17,506
144,764
760,392
134,664
403,992
418,159
Cost per
Sq. Ft.
3.93
0.07
0.27
0.42
0.17
1.70
0.80
0.13
0.16
0.83
0.08
3.74
0.60
3.58
1.33
0.27
2,032,618 18.08
5.05
2.31
0.16
1.29
6.76
1,749,885 15.56
1.20
3.59
3.72
956,815 8.51
Percent of
Total Coi
4.63%
0.08%
0.31%
0.50%
0.20%
2.00%
0.94%
0.16%
0.19%
0.98%
0.10%
4.40%
0.70%
4.22%
1.57%
0.31%
21.30%
5.95%
2.72%
0.18%
1.52%
7.97%
18.34%
1.41%
4.23%
4.38%
10.03%
consolidation
c.l.i.
r.e.t.
i
ff.
f.f.
f.f.
l.f.
g.cond.
g.cond.
m
s.f.
s + p
g.cond.
g.cond.
a.f.
a.f.
s.i.
s.u.
s.i.
s.i.
land
b.o.h.
b.p.
d.o.h.
Total Project Cost 9,541,724 84.87 100.00%
-47 -
Brookside Estates, Andover
Construction nearing completion on: April, 1989
# of Units: 168
Sq. Ft./ Unit: 1,306
Project Sq. Ft. 219,485
Cost per
Sq. Ft.Item Cost
Hard Cost
Concrete
Masonry
Metals
Rough Carpentry
Finish Carpentry
Waterproofing
Insulation
Roofing
Sheet Metal
Doors
Windows
Glass
Drywall
Tile Work
Acoustical
Wood Flooring
Resilient Flooring
Paint +Decorating
Specialties
Special Equipment
Cabinets
Appliances
Blinds + Shades
Carpet
Special Construction
Elevators
Plumbing + Hot Water
Heat + Ventilation
Air Conditioning
Electrical
Lawns + Plantings
498,417
117,238
3,052,826
202,502
10,658
159,870
53,290
21,316
277,231
138,554
1,046,879
42,632
74,606
245,133
95,922
223,818
381,876
10,658
411,837
231,632
61,993
1,086,452
530,385
396,268
894,607
112,093.
10,378,693
2.27
0.00
0.53
13.91
0.92
0.05
0.73
0.24
0.10
1.26
0.63
0.00
4.77
0.19
0.00
0.00
0.34
1.12
0.44
0.00
1.02
1.74
0.05
1.88
1.06
0.28
4.95
2.42
1.81
4.08
0.51
47.29
Percent of
Total Cost I
2.35%
0.00%
0.55%
14.39%
0.95%
0.05%
0.75%
0.25%
0.10%
1.31%
0.65%
0.00%
4.93%
0.20%
0.00%
0.00%
0.35%
1.16%
0.45%
0.00%
1.05%
1.80%
0.05%
1.94%
1.09%
0.29%
5.12%
2.50%
1.87%
4.22%
0.53%
48.92%i
consolidation
f
hvac
o.c.
f.c.
f
o.c.
o.c.
o.c.
o.c.
o.c.
i.f.
i.f.
i.f.
i.f.
f.c.
f.c.
a
i.f.
i.f.
o.c.
f.c.
p
hvac
hvac
e
1
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Brookside Estates, Andover
Cost per
Sq. Ft.Item Cost
Soft Cost
Construction Loan Int.
Real Estate Taxes
Insurance
MHFA Site Inspection Fee
MHFA Application Fee
MHFA Financing Fee
Legal Fees
Title + Recording Expenses
Organization + Accounting
Rent-up + Marketing Expen:
OAS Fee
Surveys + Permits
Bond Premium
General Conditions
Architect's Fee - Design
Architect's Fee - Inspection
Land Cost
Earth Work
Site Utilities
Roads + Walks
Site Improvement
Unusual Site Conditions
Land cost
Profit + Overhead
Builder's Overhead
Builder's Profit
Developer's Overhead
1,176,878
40,000
80,000
103,975
41,590
415,900
225,000
40,000
30,000
168,000
20,795
85,000
144,327
792,932
371,790
111,464
1,476,781
813,093
266,573
31,974
47,653
2,433,157
265,292
779,756
874,373
5.36
0.18
0.36
0.47
0.19
1.89
1.03
0.18
0.14
0.77
0.09
0.39
0.66
3.61
1.69
0.51
3,847,651
5,069,231
1,919,421
Percent of
Total Cost |
5.55%
0.19%
0.38%
0.49%
0.20%
1.96%
1.06%
0.19%
0.14%
0.79%
0.10%
0.40%
0.68%
3.74%
1.75%
0.53%
17.53 18.14%
6.73 6.96%
3.70 3.83%
1.21 1.26%
0.15 0.15%
0.22 0.22%
11.09 11.47%
23.10 23.89%
1.21 1.25%
3.55 3.68%
3.98 4.12%
8.751 9.05%
consolidation
c.l.i.
r.e.t.
i
f.f.
f.f.
f.f.
1.f.
g.cond.
g.cond.
m
s.f.
s + p
g.cond.
g.cond.
a.f.
a.f.
s.i.
s.u.
s.i.
s.i.
s.i.
land
b.o.h.
b.p.
d.o.h.
Total Project Cost 21,214,996 96.66 100.00%
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Heritage Common, Lawrence
Construction still continuing: July, 1989
# of Units: 140
Sq. Ft./ Unit: 1,186
Project Sq. Ft. 166,154
Hard Cost
Concrete
Masonry
Metals
Rough Carpentry
Finish Carpentry
Waterproofing
Insulation
Roofing
Sheet Metal
Doors
Windows
Glass
Drywall
Tile Work
Acoustical
Wood Flooring
Resilient Floring
Paint +Decorating
Specialties
Special Equipment
Cabinets
Appliances
Blinds + Shades
Carpet
Special Construction
Elevators
Plumbing + Hot Water
Heat + Ventilation
Air Conditioning
Electrical
Lawns + Plantings
Item Cost
753,380
456,500
148,300
2,809,148
114,400
21,250
272,000
80,000
20,000
303,550
222,466
10,000
959,000
8,000
2,000
5,000
112,654
469,700
38,700
18,000
225,000
171,950
27,000
216,850
700,000
610,100
922,000
115,800
Cost per
Sq. Ft.
9,812,748
4.53
2.75
0.89
16.91
0.69
0.13
1.64
0.48
0.12
1.83
1.34
0.06
5.77
0.05
0.01
0.03
0.68
2.83
0.23
0.11
1.35
1.03
0.16
1.31
0.00
0.00
4.21
3.67
0.00
5.55
0.70
59.06
Percent of
Total Cost |
5.43%
3.29%
1.07%
20.25%
0.82%
0.15%
1.96%
0.58%
0.14%
2.19%
1.60%
0.07%
6.91%
0.06%
0.01%
0.04%
0.81%
3.39%
0.28%
0.13%
1.62%
1.24%
0.19%
1.56%
0.00%
0.00%
5.05%
4.40%
0.00%
6.65%
0.83%
70.73%
consolidation
f
f.c.
hvac
o.c.
f.c.
f
o.c.
o.c.
o.c.
o.c.
o.c.
o.c.
i.f.
i.f.
i.f.
i.f.
i.f.
i.f.
f.c.
f.c.
f.c.
i.f.
i.f.
i.f.
p
hvac
e
1
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Heritage Common, Lawrence
Cost per
Sq. Ft.Item Cost
Soft Cost
Construction Loan Int.
Real Estate Taxes
Insurance
MHFA Site Inspection Fee
MHFA Application Fee
MHFA Financing Fee
Legal Fees
Title + Recording Expenses
Organization + Accounting
Rent-up + Marketing Expenses
OAS Fee
Surveys + Permits
Bond Premium
General Conditions
Architect's Fee - Design
Architect's Fee - Inspection
Land Cost
Land
Earth Work
Site Utilities
Site Improvement
Roads + Walks
Unusual Site Cond.
Profit + Overhead
Builder's Overhead
Builder's Profit
Developer's Overhead
548,581
0
60,000
55,593
33,356
222,371
65,000
25,000
60,000
80,000
684,640
396,702
2,231,243
0
375,302
180,000
48,810
250,000
8,500
215,000
215,000
536,000,
3.30
0.00
0.36
0.33
0.20
1.34
0.39
0.15
0.00
0.00
0.00
0.36
0.48
4.12
2.39
0.00
Percent of
Total Cost |
3.95%
0.00%
0.43%
0.40%
0.24%
1.60%
0.47%
0.18%
0.00%
0.00%
0.00%
0.43%
0.58%
4.94%
2.86%
0.00%
13.43 16.08%
0.00 0.00%
2.26 2.71%
1.08 1.30%
0.29 0.35%
1.50 1.80%
0.05 0.06%
862,612 5.19
1.29
1.29
3.23
966,000 5.81
6.22%
1.55%
1.55%
3.86%
6.96%
consolidation
c.l.i.
i
f.f.
f.f.
f.f.
l.f.
g.cond.
s + p
g.cond.
g.cond.
a.f.
s.i.
s.u.
s.i.
s.i.
s.i.
b.o.h.
b.p.
d.o.h.
Total Project Cost 13,872,603 83.49 100.00%
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Atwood Acres, Townsend
Construction Start
# of Units:
Sq. Ft./ Unit:
Project Sq. F
Date: August 4,1988
50
710
35,518
Hard Cost
Concrete
Masonry
Metals
Rough Carpentry
Finish Carpentry
Waterproofing
Insulation
Roofing
Sheet Metal
Doors
Windows
Glass
Drywall
Tile Work
Acoustical
Wood Flooring
Resilient Floring
Paint +Decorating
Specialties
Special Equipment
Cabinets
Appliances
Blinds + Shades
Carpet
Special Construction
Elevators
Plumbing + Hot Water
Heat + Ventilation
Air Conditioning
Electrical
Lawns + Plantings
Item Cost
102,180
7,150
5,265
224,580
96,225
4,000
25,905
35,521
40,500
56,100
40,000
253,000
6,980
19,165
35,560
101,300
17,476
76,825
36,900
5,424
51,350
67,800
37,745
177,582
127,257
237,100
45,100
Cost per
Sq. Ft.
2.88
0.20
0.15
6.32
2.71
0.11
0.73
1.00
0.00
1.14
1.58
1.13
7.12
0.20
0.54
0.00
1.00
2.85
0.49
0.00
2.16
1.04
0.15
1.45
1.91
1.06
5.00
3.58
0.00
6.68
1.27
1,933,990 54.45
Percent of
Total Cost
3.88%
0.27%
0.20%
8.53%
3.66%
0.15%
0.98%
1.35%
0.00%
1.54%
2.13%
1.52%
9.61%
0.27%
0.73%
0.00%
1.35%
3.85%
0.66%
0.00%
2.92%
1.40%
0.21%
1.95%
2.58%
1.43%
6.75%
4.84%
0.00%
9.01%
1.71%
73.49%|
Iconsolidation
f
f.c.
o.c.
o.c.
f.c.
f
o.c.
o.c.
o.c.
o.c.
o.c.
i.f.
i.f.
i.f.
i.f.
i.f.
f.c.
f.c.
a
i.f.
i.f.
o.c.
f.c.
p
hvac
e
1
-52-
,
Atwood Acres, Townsend
Cost per
Sq. Ft.Item Cost
Soft Cost
Construction Loan Int.
Real Estate Taxes
Insurance
MTFA Site Inspection Fee
MHFA Application Fee
MHFA Financing Fee
Legal Fees
Title + Recording Expenses
Organization + Accounting
Rent-up + Marketing Expenses
OAS Fee
Surveys + Permits
Bond Premium 22,302
General Conditions 167,482
Land Cost
Earth Work
Site Utilities
Roads + Walks
Site Improvement
Land cost
Profit + Overhead
Builder's Overhead
Builder's Profit
Developer's Overhead
*
*
*
*
*
*
*
*
*
*
*
*
0.63
4.72
189,784
109,067
131,838
57,595
2,700
0
301,200 8.48
48,017
158,789
206,806 5.82
Percent of
Total Cost
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.85%
6.36%
5.34 7.21%
3.07 4.14%
3.71 5.01%
1.62 2.19%
0.08 0.10%
0.00 0.00%
11.44%
1.82%
6.03%
0.00%
1.35
4.47
*
7.86%
|consolidation
g.cond.
g.cond.
s.1.
s.u.
s.1.
s.1.
b.o.h.
b.p.
d.o.h.
Total Project Cost 2,631,780 74.10 100.00%
* - data not available
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